Quantification of microRNAs, splicing isoforms, and homologous mRNAs with the invader assay.
The understanding of physiology and pathology requires accurate quantification of intracellular concentrations of important molecules such as unique RNA species. Accurate quantification of highly homologous messenger RNAs (mRNAs) (1-3), alternatively spliced mRNAs (4), and the short microRNAs (miRNAs) (5,6) has been successfully achieved using the Invader assay. This method directly detects specific RNA molecules in preparations of pure total cellular RNA (1- 100 ng) or in crude cell lysate (10(3)-10(4) cells) samples using an isothermal signal amplification process with a fluorescence resonance energy transfer (FRET)-based fluorescence readout. Features of the Invader assay include the ability to detect 1-10 RNA molecules per cell, to discriminate between RNAs that differ by a single base, and to precisely measure 1.2-fold changes in RNA expression. Further, an isothermal format and the ability to detect two different RNA molecules with a biplex format make the Invader assay suitable for high-throughput screening applications.